Climatological controls on the response of tropical

clouds and relative humidity to greenhouse gas forcing
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Tropical Upper Tropospheric RH Change
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a) CMIP5 Simulated Relative Humidity

b) CMIP5 Simulated Cloud Fraction
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Tropical Upper Tropospheric Cloud Change
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Tropical Upper Tropospheric Cloud Change
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Summary

* Tropical upper tropospheric clouds and relative humidity are
an invariant function of temperature in climate models*

* Can use this finding to accurately predict intermodel spread
in model responses

* Finding may allow for estimate of climate feedbacks related
to clouds and relative humidity

e Model base state biases influence the simulated model

response; observations can be employed to reduce such
biases

*to first order
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Simulated versus Predicted Change
Correlation Coefficient
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Interannual and Longterm Change Comparisons
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Extratropical Analysis
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Simulated RH
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Predicted Cloud
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Simulated Cloud

Changes
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“... the range of climate sensitivities and transient
responses covered by CMIP3/5 cannot be
narrowed significantly by constraining the models
with observations of the mean climate and
variability, consistent with the difficulty of
constraining the cloud feedbacks from

observations” ID C C

climate chanee

Model sea-ice climatology controls sea ice response
[Po-Chedley et al. (2018); Feldl et al. (2017); Hall et al. (2019)]

Land albedo controls albedo feedback
[Hall and Qu (2006); Qu and Hall (2014); Thackeray et al. (2018)]

And other constraints on circulation changes, cloud changes, hydrologic cycle...
[Volodin (2008); Siler et al. (2018); Hu et al. (2017); others in Hall et al. (2019)]



